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Factor demand derivation from the firm’s cost function

Consider the following cost function:

C = x ·
(
w + 2

√
wr + r

)
Derive the factor demand functions, knowing that w is the price of L, r is the price of K, and x is the

quantity of output
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Solution

Since the cost function is given, we can obtain the conditional factor demands by applying Shephard’s lemma

L(w, r, x) =
∂C(w, r, x)

∂w
K(w, r, x) =

∂C(w, r, x)

∂r

We first compute the derivative with respect to w

C(w, r, x) = x
(
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√
wr + r

)
∂C

∂w
= x

(
1 + 2 · 1

2
(wr)−1/2r

)
∂C

∂w
= x

(
1 +

r√
wr

)
∂C

∂w
= x

(
1 +

√
r

w

)
Hence, the labor demand is

L(w, r, x) = x

(
1 +

√
r

w

)
Now we compute the derivative with respect to r

∂C

∂r
= x

(
1 + 2 · 1

2
(wr)−1/2w

)
∂C

∂r
= x

(
1 +

w√
wr

)
∂C

∂r
= x

(
1 +

√
w

r

)
Hence, the capital demand is

K(w, r, x) = x

(
1 +

√
w

r

)
Therefore, the conditional factor demand functions are

L(w, r, x) = x

(
1 +

√
r

w

)
K(w, r, x) = x

(
1 +

√
w

r

)
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